Abstract. Collecting duct carcinoma (CDC), which is also known as Bellini duct carcinoma, accounts for less than 1% of all renal cell carcinoma, which has a poor prognosis. Predominantly, clinicians recognize this disease due to past experience and case reports, and a standard treatment is yet to be established. The present case report describes a 57-year-old male patient with CDC who was successfully treated with a left laparoscopic radical nephrectomy without any adjuvant therapy and compares the present patient's clinical presentation with previously reported cases. By analyzing the differences between these cases, the findings of the present case report and literature review suggested that surgery alone remains the only suitable choice for patients with advanced CDC.
Introduction
Collecting duct carcinoma (CDC), which is also known as Bellini duct carcinoma, is a type of kidney cancer that originates in the papillary duct of the kidney. Accounting for <1% of all renal cell carcinoma (RCC) cases, patients with CDC have a poor prognosis (1) . Predominantly, clinicians recognize this disease due to past experience and case reports, and a standard treatment is yet to be established. However, since CDC is diagnosed based on pathological examination, surgery is thus inevitable in the majority of such cases. To the best of our knowledge, the majority of patients with CDC that present at an advanced stage will succumb to the disease within one year post-surgery, regardless of whether they receive or deny adjuvant therapies (1) (2) (3) (4) (5) (6) (7) .
According to the literature, the majority of CDC cases have been high grade, advanced stage and unresponsive to conventional therapies (8) . As shown in studied cases in the present study (Table I) , the majority of CDC cases survived between 4 and 9 months post-operatively, and the majority of such patients present at an advanced stage, regardless of whether they receive or deny adjuvant therapies. The current study reports a CDC case treated with surgical monotherapy, and the post-surgery survival conditions are compared with other reported cases. The aim of the study is to determine whether surgical monotherapy is a suitable therapeutic strategy for patients with advanced CDC.
Case report
A 57-year-old male presented at the Department of Urology at The Second Xiangya Hospital, Central South University (Changsha, China) in July 2013 with intermittent painless gross hematuria that lasted for two weeks. The results of laboratory tests demonstrated that blood electrolytes were within the normal ranges, and renal and liver function were normal. An X-ray was performed, which showed the patient had a clear chest. A subsequent computerized tomography (CT) scan demonstrated a rough bordered tumor measuring 7.1x6.0 cm on the left kidney, which was heterogeneously enhanced, and multiple enlarged lymph nodes were detected in the retroperitoneal space, particularly in the area surrounding the left renal artery (Fig. 1) . No other abnormalities or metastasis were detected. According to 2009 TNM classification system (8), the patient was diagnosed as clinical stage T2bN2M0. Written informed consent was obtained from the patient prior to publication.
Following diagnosis, a left laparoscopic radical nephrectomy (RN) was performed. During surgery, a group of enlarged lymph nodes were found fused with one another near the left renal hilum, and were firmly fixed to the psoas major and the aorta descendens. Notably, the left renal artery was engulfed by this nodular mass and it was impossible to remove all of these lymph nodes due to their infiltration; therefore, only partial resection of these lymph nodes was performed for biopsy. The affected left kidney was successfully removed, and on gross examination a reddish-brown tumor measuring 6.8x6.5x2.5 cm 3 was found in the upper pole of the kidney. A postoperative pathological diagnosis of renal collecting (Bellini) duct carcinoma was made as the lymph nodes were positive for cancer, according to the following criteria: i) Pre-operative CT scan shown multiple enlarged lymph nodes; ii) perinephric lymph nodes enlarged 
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and hardened during surgery; iii) post-operative pathologic examination confirmed that the resected lymph nodes were cancerous. The patient discharged from hospital 5 days post-surgery. When the final diagnosis was made, the patient was offered adjuvant chemotherapy but he refused due to the fear of the adverse effects of chemotherapy and, more importantly, the uncertainty of the current regimens. The patient was followed-up three months post-surgery and he reported no discomfort. Since the gross hematuria had been alleviated, the patient was quite relieved and satisfied with his condition. Six months after surgery, on his second follow-up, the patient did not complain of any discomfort. Abdominal CT scanning demonstrated enlarged residual lymph nodes in the retroperitoneal space that were in the same position as the previously CT scan.
Two months later, at eight months post-surgery, the patient presented at The Second Xiangya Hospital again complaining a loss of appetite. Chest X-ray analysis demonstrated a nodular mass located near the right lung hilus. Lung metastasis was considered and a chest CT scan was recommended; however, the patient refused to complete further CT examination for personal reasons, nor was he willing to receive further therapies.
Although the patient did attend our hospital again, consultations were performed over the telephone. One month later, the patient developed dyspnea due to hydrothorax, and thoracentesis was performed several times at The First People Hospital and Yueyang (Yueyang, China) to aid his breathing. Palliative treatment was administered and the patient succumbed to respiratory failure nine months and two days post-surgery.
Discussion
CDC is a highly malignant tumor which accounts for <1% of all RCC cases (1). Due to its rarity, the majority of clinicians only recognize this disease due to past experience and case reports. To the best of our knowledge, the largest CDC case series to date includes 81 patients (9) , and the majority of patients with CDC present with advanced staged disease, predominantly with lymphadenopathy or metastasis. However, no consensus has been reached concerning treatment protocols. The present case report and review aimed to summarize and evaluate patient's experiences with CDC.
Surgery remains the most effective treatment for patients with renal cancer, even in patients with advanced disease. Since CDC is diagnosed on the basis of pathology, imaging examinations and clinical manifestations prior to surgery are unable to accurately distinguish CDC from other types of kidney tumors; thus surgery is inevitable in the majority of cases. Regrettably, no survival data of patients with advanced kidney cancer without surgery is available in the literature.
In a previous study by Tokuda et al (9) , 98.8% of cases underwent surgery as primary treatment, including radica nephrectomy, partial nephrectomy, total nephroureterectomy and biopsy of the metastatic site. These surgeries were performed in 88.9, 2.5, 7.4 and 1.2% of cases, respectively. Furthermore, Bansal et al (2) reported two cases of CDC (T4N0M0 and T1bN0M0), both of whom received RN alone and survived for 9 months. In another previous report, two patients with CDC (T3aN1M1 and T4N2M1) also received RN and survived for 7 and 13 months post-surgery, respectively (10) . In a study performed by Méjean et al (3) , one of three patients succumbed to stage T3N2M1 CDC shortly after surgery, whereas the remaining two cases survived for 6 and 9 months following surgery, respectively. The patient patient survived for 9 months and 2 days following RN surgery, which appears to be consistent with the previous cases ( Table I) .
The majority of CDC cases reported in the literature were unresponsive to conventional therapies. In the report published by Milowsky et al (4) , a patient with T4N2M0 CDC was treated with RN plus adjuvant chemotherapy (doxorubicin + gemcitabine) and survived for 10 months post-surgery. Furthermore, Orsola et al (5) reported two cases (T4N1M0 and T3aN1M0) who received the same treatment as the patient described by Milowsky et al (4) ; however, the mean survival time was only 5.6 months post-surgery (5). Chao et al (10) described two stage T3aN0M1 CDC cases, both of whom were treated with RN plus adjuvant chemotherapy (paclitaxel + carboplatin); the patients succumbed to CDC 9 and 17 months post-surgery, respectively. These previous cases demonstrated that, in addition to the side effects and economic burden of chemotherapy, the improvement in patient survival induced by adjuvant chemotherapy is unsatisfactory.
Targeted therapy is another promising therapeutic option for patients with advanced RCC; however, according to the literature, its curative effect for CDC remains poor. Husillos et al (6) reported two CDC cases at stages T1N0M2 and T3bN2M1, respectively, whom were treated with RN plus targeted therapy (temsirolimus and sunitinib) and survived for 4 and 7 months post-RN, respectively. Furthermore, in another previous report, five CDC patients with nodal involvement were treated with RN plus targeted therapy [sorafenib (n=3); sunitinib (n=1); 1 temsirolimus (n=1)] as first-line treatment, and, after suffering from early progression, the mean survival time of these patients was 4 months (7).
In previous cases, chemotherapy has been combined with targeted therapy. Staehler et al (11) reported two stage T3aN2M0 CDC cases treated with RN plus combined therapy (first line, gemcitabine + cisplatin; second line, sunitinib); both patients succumbed to the disease 8 months after the initial diagnosis. However, Barrascout et al (12) described a patient with T3aN0m0 CDC treated with RN plus combined therapy (gemcitabine, cisplatin and bevacizumab) who survived >35 months following the initial diagnosis.
It is cursory to state that all patients with CDC have a poor prognosis, as there have been reports of patients with CDC who have survived >5 years with controlled disease (4, 7, 13) . Notably, none of these patients exhibited lymphadenopathy or metastasis prior to surgery and all received different therapies. Conversely, all advance staged CDCs patients, particularly those with nodal involvements, suffered from a poor prognosis regardless of the therapy they received, which suggests that adjuvant therapy may not be an independent factor.
In conclusion, following case comparison, no superiority in the type of adjuvant therapy was detected in the present case report and literature review. Therefore, the patient's quality of life and economic factors should be taken into consideration until novel adjuvant therapies are proven effective. The authors of the present study hypothesize that surgical monotherapy may be the most suitable treatment for patients with advanced CDC.
